Identification of motility-associated progesterone-responsive differentially phosphorylated proteins.
Progesterone is one of the regulators of sperm motility and hyperactivation. In human spermatozoa, the effects of progesterone are thought to be mediated by protein phosphorylation. In the present study, we identified 22 proteins that are differentially phosphorylated (12 phosphorylated and 10 dephosphorylated) by progesterone in human spermatozoa. Functionally, the differentially phosphorylated proteins are predicted to have cytoskeletal localisation and to be associated with sperm motility. 5µM of progesterone to capacitated increased the phosphorylation of tyrosine residues in the principal piece and protein tyrosine kinase activity increased by almost 3.5-fold. For the first time, we demonstrate that tyrosine phosphatases are also activated in response to progesterone and that inhibition of tyrosine phosphatases attenuates dephosphorylation of flagellar proteins. We propose that progesterone activates both kinase and phosphatase pathways, leading to changes in the phosphorylation of many proteins in sperm flagella to increase motility.